Noncooperative dimethyl sulfoxide-induced dissection of insulin fibrils: toward soluble building blocks of amyloid.
The enormous molecular weight complicates detailed structural studies of amyloid fibrils and obscures identification of biologically active forms of protein aggregates in amyloid-related diseases. Here we show that aqueous solutions of dimethyl sulfoxide (DMSO) solubilize insulin fibrils while maintaining their beta-pleated structure. This is accompanied by a marked decrease in the fluorescence of thioflavin T. According to atomic force microscopy images and dynamic light scattering measurements, the partial DMSO-induced dissection of insulin fibrils favors formation of smaller soluble oligomers, which retain a limited capacity to induce daughter generation of fibrils through seeding to the native insulin, as well as the ability to reassemble into fibrils upon removal of DMSO through dialysis against water. These findings suggest that the DMSO-induced ensembles of insulin molecules are closely related to elementary building blocks of amyloid fibrils.